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ABSTRACT 
 
Terengganu has been reported to have the highest infestation of Red Palm Weevil (RPW) in Malaysia since 2007. 
A continuous extension campaign on Integrated Pest Management (IPM) has been implemented in Terengganu 
since early 2017 to eradicate this RPW infestation. While past studies covered the biology aspects, infestation 
system and damages caused by RPW as well as IPM technical approaches; none is known about the human and 
technology aspects of IPM such as knowledge and practice of IPM among frontline officers and their perceived 
innovative characteristics on IPM. These are crucial elements to facilitate effective delivery of IPM extension 
campaign. Thus, the purpose of this study was to determine the in-service needs on frontline officers’ knowledge 
and practice and their perceived innovative characteristics towards IPM extension program on RPW. This study 
employed the quantitative research design with the self-administered questionnaire as the study instrument. Data 
collection was performed at Agricultural Offices around Terengganu in April 2018. A total of 57 frontline 
officers participated in this study. Reliability analyses for the study variables ranged from 0.89 to 0.97. 
Descriptive Analysis and Explanatory Factor Analysis were performed to describe the trend of study variable, 
whereas, MANOVA was used to compare the study variables by four selected background characteristics of 
frontline officers, specifically, age, education level, office location and participant in IPM extension campaign. 
About 56% of frontline officers were 43 years old and younger with low education and mostly were located at 
federal and state offices. More than 50% of them participated in IPM extension program to eradicate IPM more 
than two times. This study found that higher percentage of frontline officers expressed high (~50%) to very high 
need (50%) for in-service on advanced than basic IPM knowledge. In contrast, higher percentage of them 
expressed need (~50%) to high need (~40%) for in-service on basic than advanced skills on IPM. These 
frontline officers highly characterized IPM with four main characteristics, i.e. compatibility, relative advantage, 
simplicity and trialability. Contradictory, they less viewed IPM possessed visible and invisible observability 
characteristics. This study discovered that the in-service needs for knowledge, practice and perceived innovative 
characteristics were undifferentiated by frontline officers’ demographic background. Finally, suggestions are 
made for effective IPM extension campaign that include classify the IPM training content into basic and 
advanced IPM knowledge and practice; repackage IPM and its extension campaign to highlight all its innovative 
attributes with special emphasis on observability; employ Sequential Exploratory Design research method for a 
follow-up study.  
 
Keywords: Extension Campaign, In-Service Needs, Technology Transfer, Knowledge & Practice, Innovation 
Characteristics, Integrated Pest Management (IPM) 
 
 
ABSTRAK 
 
Terengganu mengalami serangan tertinggi Kumbang Merah Palma di Malaysia sejak tahun 2007. Bagi tujuan 
pembasmian serangan tersebut, kempen pengembangan Pengurusan Perosak Bersepadu (IPM) telah 
dilaksanakan oleh berterusan sejak awal tahun 2017. Beberapa kajian lepas lebih tertumpu kepada aspek biologi, 
sistem serangan, kerosakan berpunca daripada RPW dan pendekatan IPM secara teknikal. Namun, masih belum 
ada kajian mengenai aspek pegawai barisan hadapan dalam kempen pengembangan dan teknologi khususnya 
melibatkan pengetahuan, amalan dan persepsi karakter inovatif IPM. Kedua aspek ini amat penting bagi 
melancarkan keberkesanan kempen pengembangan IPM membanteras RPW. Maka, tujuan kajian ini adalah 
mengenalpasti keperluan latihan pengetahuan dan amalan dalam kalangan pegawai barisan hadapan serta persepsi 
mereka terhadap karakter inovatif IPM dalam program pengembangan menangani RPW. Rekabentuk kajian 
adalah descriptif kuantitatif dan instrumen kajian adalah borang soal selidik digunakan untuk pengumpulan data 
di pejabat pejabat Pertanian di sekitar Terengganu semasa bulan April 2018. Analisis kebolehpercayaan kesemua 
variable kajian daripada pengumpulan data adalah 0.89-0.97. Sejumlah 57 pegawai barisan hadapan terlibat dalam 
kajian ini. Analisis Deskriptif dan Exploratory Factor Analysis digunakan untuk menerangkan tren kesemua 
variabel kajian. MANOVA digunakan untuk membandingkan variabel-variabel kajian berdasarkan latar belakang 
pegawai barisan hadapan yang terpilih iaitu umur, tahap pendidikan, lokasi pejabat dan kekerapan penglibatan 
dalam kempen pengembangan IPM. Hasil kajian mendapati hampir 60% pegawai barisan hadapan berumur            
43 tahun dan ke bawah bertahap pendidikan rendah manakala kebanyakkan mereka berpusat sama ada di pejabat  
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persekutuan (38%) atau negeri (36%). Melebihi 50% daripada mereka yang terlibat tiga kali dan lebih dalam 
kempen program pengembangan IPM. Kajian ini mendapati Pegawai Barisan Hadapan memerlukan latihan yang  
tinggi (~50%) kepada sangat tinggi (50%) bagi pengetahuan lanjutan IPM berbanding pengetahuan asas. 
Seterusnya, secara relatifnya, peratusan tertinggi pegawai barisan hadapan menyatakan mereka memerlukan 
latihan (~50%) kepada sangat memerlukan (~40%) latihan bagi amalan asas IPM berbanding amalan lanjutan. 
Para pegawai ini berpandangan IPM berteraskan empat karakter inovasi iaitu keserasian, faedah relatif, mudah 
dan keboleh percubaan dalam skala kecil. Sebaliknya, IPM kurang memiliki karakter inovasi keteramatan hasil 
samada boleh dilihat mahupun tidak boleh dilihat. Latar belakang terpilih para pegawai didapati tidak 
membezakan keperluan latihan mereka samada dari sudut pengetahuan atau amalan berkaitan IPM mahupun 
persepsi karakter inovatif IPM. Beberapa cadangan diutarakan untuk meningkatkan keberkesanan kempen 
pengembangan IPM termasuk mengelaskan kandungan latihan IPM kepada pengetahuan dan amalan IPM tahap 
asas dan lanjutan; kemas-ulang IPM berserta kempen pengembangannya bagi menonjolkan atribut inovasinya 
terutama keteramatan hasilnya; menggunapakai rekabentuk penyelidikan ‘Sequential Exploratory’ bagi kajian 
susulan.  
 
Kata kunci: Kempen Pengembangan, Keperluan Latihan, Pemindahan Teknologi, Pengetahuan & Amalan, 
Karakter Inovasi, Pengurusan Perosak Bersepadu (IPM)  
 
 
INTRODUCTION 
 
Training, a detrimental tool to continuously improve and enhance the performance of frontline officers in order 
to strengthen the quality of extension service for its clients. Necessary training schemes enable frontline officers 
to facilitate technology adoption in addressing local issues such as agricultural productivity, improving clients’ 
incomes, and food security in a sustainable way (Ragasa et al., 2015; Erbaugh et al., 2007; Baxter, 2004). Likewise, 
Flippo (2005) and Marsden (1998) recognized training as the performance tool for upgrading knowledge and 
skills of extension agents in performing job tasks effectively, both conceptual and technical aspects of 
agricultural technology. In the absence of a systematic review of training needs and planned training scheme, 
extension agents learn their job by trial and failure technique (Mngumi, 2010). In this situation, Mngumi (2010) 
and Borich (1980) argued "in-service needs" or training needs is an essential tool as it could determine the 
discrepancy between an educational goal and trainee performance in relation to this goal. Thus by closing the 
gap, it raises the work efficiency of trainee in specific targeted areas. Systematic training programs benefits from 
this tool as it strategically design appropriate educational experiences to address the target specific areas and its’ 
levels based on the gathered data on existing knowledge, behaviors, skills and competencies of trainees in order 
to achieve the what should be (the goals of training program) (Borich, 1980). Therefore, in-service needs are 
functional to ensure extension agents are well rounded with necessary knowledge and skills as well as 
technological combination from certified technical and professionals staff (Mngumi, 2010). Congruent with this 
view, Flippo (2005) proposed that training is an essential requirement for any extension organization to maintain 
their relevancy to local needs, issues and challenges.  
The direct benefits of training needs on the performance of extension agents are frequently reported in 
past studies. For instance, in Indonesia setting, Azizah (2011) study illustrated that through training needs 
assessment, Agricultural Officers in the Animal Husbandry Department in Malang Regency were identified in 
need for technical knowledge and skills to help solve clients i.e. farmers’ problems, in relation to livestock and 
farming. Based on the study findings, she deduced that these Agricultural officers did not reached the optimal 
performance to perform their job. Thus, this could lead to negative implications such as they become 
demotivated since they feel less competent and less confident. Reflecting on her study outcomes, Azizah (2011) 
study also proposed these Agricultural Officers need constant training on extension related areas and breeding 
management to prepare them for the current and future job demands since new technologies in the industry 
constantly changing and this affect farmers. Azizah (2011) also proposed that these Agricultural officers must be 
equipped with necessary equipment required for the job. Saleh et al. (2016) reviewed on past studies also proved 
that it is a necessary step to determine the unfelt needs of Agricultural Extension Officers and use the 
information to strengthen their knowledge, skills and attitudes required to perform their job efficiently. In 
addition, they argued that training programs designed based on the identified needs of Agricultural Extension 
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Officers strategically focus on job performance and raise agricultural productivity. Thus, this approach helps to 
avoid loss of time, effort and money of agricultural organizations. Study findings on training needs assessment of 
Extensionists from irrigation division in Gezira Scheme, Sudan by Ahmed and Khaled (2013) also concluded 
that there was a strong need for in-service and job training among Extensionists to narrow the gap between the 
actual the required skills and knowledge required for executing extension programs to benefits the clients. Their 
study identified the required skills and knowledge of Extensionists particularly related to irrigation, computer 
skills, extension teaching methods, research, resource management and computer skills. Ahmed and Khaled 
(2013) study also suggesting that lack of training quality and quantity in the past probably the main causes of low 
productivity of this Extensionist group. These studies (Saleh et al., 2016; Ahmed & Khaled, 2013; Azizah, 2011) 
reported on the training needs of extension agents, nevertheless, their study samples were not examined in terms 
of their perception towards the innovative characteristics of technologies needed to deliver extension programs.  
This study viewed Integrated Pest Management or IPM as an innovation for Frontline Officers to adopt 
to facilitate the delivery of IPM Extension Campaign to local people in eradicating Red Palm Weevil in coconut 
trees. From the perspective of adoption of innovation, an innovation like IPM possesses innovative 
characteristics. These innovative characteristics’ determine the speed of the adoption process of the innovation 
among users. Rogers (2003) proposed five major attributes of an innovation, namely, relative advantage, 
compatibility, complexity or simplicity, trialability and observability. Rogers (2003) suggesting that innovations 
that are characterized by these innovation attributes will have a greater adoption or faster speed of use rates. 
Findings from several past studies demonstrated how these perceived innovative characteristics support and 
facilitate adoption of an innovation or new technology in the innovation-decision process. For instance, Roger 
(2003) suggestion supported Taylor and Miller (2016) study findings on ‘eXtension’. As an innovation, 
‘eXtension’ were characterized by three main innovative attributes i.e. complexity, trialability and customization 
and these attributes were significantly predicting the adoption rate of this new technology among Iowa 
Extension Professionals in Cooperative Extension (Taylor & Miller, 2016). Their study also found that 
respondents’ age, educational attainment and years of employed increased the perceptions of trialability (the 
ability to experiment) on ‘eXtension’ (Taylor & Miller, 2016). On the other hand, Ghane et al. (2011) study 
revealed that not all five innovative characteristics suggested by Rogers (2003) characterized IPM as an 
innovation. Their study showed that either extension agents or farmers were willing to adopt IPM even in limited 
basis if they experienced ease of use to evaluate the success of IPM and observed the results of the experiments 
of IPM. They characterized IPM that was incorporated in paddy planting system as high in compatibility, 
trialability, observability and simplicity (Ghane et al., 2011). Peshin (2013) study findings on IPM adoption 
process demonstrated that relative economic advantage, benefit visibility, compatibility with past experiences, 
and complexity are the most effective drivers in predicting adoption or rejection among cotton farmers from 
Indian state of Punjab. His study also proved that complexity and relative economic advantage of IPM induced a 
variation of 99% in the adoptability (Peshin, 2013). Sustainable Agricultural Practices is also an innovation to 
ensure sustainable agriculture production without sacrificing the surrounding environment. Rodriguez et al. 
(2008) study sample, Agricultural Change Agents in 13 Southern US states, revealed that incompatibility of 
sustainable agricultural practices was one of the impediments to adoption among farmers. Implementation costs 
on the agricultural practices and uncertainty on the benefits of these practices were also identified contributing to 
the adoption barriers. In addition, they also concluded that education level, information and lack of knowledge 
and training among change agents as well as farmers were impediment factors to adoption process to sustainable 
agricultural practices (Rodriguez et al., 2008).  
Pest infestation on local plants causes by Red Palm Weevil (RPW), is one of the major local issues in 
Terengganu. This RPW infestation was first detected in 2007 by Terengganu Plant Biosecurity Section, 
Department of Agriculture (Zazali, 2017). RPW or scientifically known as Rhynchophorus ferrugineus (Olivier), 
a concealed tissue borer, has been identified as a lethal pest of palms with a highly aggregated population 
distribution pattern (Faleiro & Kumar, 2008). In Malaysia, Wahizatul et al. (2013) explained that RPW caused 
death of coconut palms (Cocos nucifera) in 58 localities in all seven districts of Terengganu. Based on their 
research, this pest infested as many as 55,000 coconut palms (Wahizatul et al., 2013). They also identified that 
there was a dramatic increase in and spread of the RPW species population in 2011 throughout Terengganu in 
over 900 ha of coconut plantations, villages, and parks and in the Federal Land Authority (FELDA) plantations 
in all districts (Wahizatul et al., 2013). The oil palm plantations in FELDA are endangering to future attack of 
RPW (Wahizatul et al., 2013). Oil palm is the key driver of Malaysia economic growth with 39% accounted for  
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world palm oil production and 44% of world exports. With the detrimental contributions of oil palm toward 
Malaysia and world economy (MPOC, 2012), RPW infestation on oil palm industry can lead to destructive 
economic interest Therefore, serious and prompt action to eradicate RPW should be taken, if left unattended, 
this invasive pest may disrupt the survival of palm trees particularly oil palm trees. Among 14 states in Malaysia, 
Terengganu were reported with the highest percentage of infestation of RPW particularly in Kampung Baru 
Kuala Abang, Dungun (Zazali, 2017). Past studies on IPM eradicating RPW in Terengganu are only a few and all 
of them were focusing on the biological aspect of RPW (Yong et al., 2015), technical aspects of IPM approaches 
(Wahizatul et al., 2014) and symptoms and damages of infested coconut palms (Wahizatul et al., 2013). 
After seven years Plant Biosecurity Division implementing IPM campaign or extension programs to 
eradicate RPW in Terengganu, there has been no study documenting to what extend the frontline officers 
required in-service needs on knowledge and practice of IPM to eradicate RPW and how they characterize the 
innovative attributes of IPM. As distinguished by past studies on the diffusion-innovation process, this 
information is detrimental to accelerate the rate of IPM adoption among users, thus the success of eradicating 
RPW in local areas. Therefore, there was a need for a study to determine frontline officers involved in IPM 
extension campaign for their in-service needs in the mentioned areas and their perception towards innovative 
characteristics of IPM. This study was performed to examine the in-service needs and perceived innovation 
characteristics of IPM to eradicate RPW among frontline agricultural officers in Terengganu.  The study findings 
may be used to determine the critical areas of knowledge and practice for training needs of frontline officers 
involved in IPM extension campaign to address RPW infestation. The main study objective was to identify the 
in-service needs on knowledge and practice among the frontline officers and their perceived innovative 
characteristics of IPM to eradicate RPW in Terengganu. Specific study objectives were (1) To determine the 
levels of knowledge and practice of IPM to eradicate RPW for in-service need among the frontline officers; (2) 
To determine the frontline officers perceived innovation characteristics of IPM to eradicate RPW and (3) To 
compare the in-service needs of knowledge and practice of IPM among frontline officers and their perceived 
innovative characteristics by the selected demographic background. 
 
MATERIALS AND METHODS 
 
Research Design 
This study employed a descriptive quantitative research design to determine the in-service needs among frontline 
officers of Terengganu Agricultural Department in IPM extension campaign. This study only examined the 
independent variables. Two groups of independent variables i.e. knowledge and practice related to in-service 
needs on four IPM methods were examined. Innovative characteristic of IPM was another independent variable 
included in this study and five innovative attributes on IPM were examined. To examine the existence of 
variation in the three study variables, four selected demographic factors of frontline officers were included, 
specifically, age, education level, office location and participation in IPM extension campaign.  
 
Study Area  
The selected study area was Terengganu. This state is chosen because it has the highest percentage of RPW 
infestation (Zazali, 2017). The IPM-RPW extension campaign has been widely implemented in Terengganu by 
Department of Agriculture since March 2017. Figure 1 shows all seven districts in Terengganu covered in this 
study, namely, Dungun, Kemaman, Besut, Setiu, Marang, Kuala Nerus, Hulu Terengganu and Kuala Terengganu. 
Permission to conduct the study was solicited from the State Director of Agriculture Department through 
Faculty of Bioresources and Food Industry, Universiti Sultan Zainal Abidin. 
 
Population and Sampling Method  
The study population was frontline officers who are involved in IPM extension campaign in Terengganu. Zazali 
(2017) estimated around 150 frontline officers has been involved in this extension campaign. This campaign 
involved all levels of frontline officers from Agricultural Officers to Assistant Agricultural Officers and 
Extension Agents at three different locations of Agricultural Offices -- federal, state and district. Random 
sampling was used to select the study sample. Initially, this study targeted to secure about 150 frontline officers 
as the study sample. However, a final study sample of 57 frontline officers provided valid responses and this 
generated valid return rate of 58%. 
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Instrument Development 
This study employed the survey approach and self–administered questionnaire was used as the study instrument. 
The survey questionnaire was developed based on the literature review to meet the study objectives. This 
questionnaire comprised of three sections. Section A measured the in-service needs on knowledge on and 
practices of IPM to eradicate RPW among frontline officers. The five-point Likert-like scale rating was used to 
measure the in-service needs for these two study variables, 0 = None; 1 = Low Need; 2 = Moderate Need; 3 = 
High Need; 4= Very High Need. Section B was allocated to measure the innovative characteristics of IPM as 
perceived by frontline officers.  The five-point Likert-like scale rating was used to measure the perceived 
innovative characteristics as the following: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 
5=Strongly Agree. Section C was designed to capture the demographic background of frontline officers. 
 
 
 
Figure 1 Study Area comprises of Seven Districts of Terengganu 
 
 
 Prior to the instrument pilot-testing, the questionnaire was reviewed by an Expert Panel for its face and 
content validity. Pilot test of the study instrument was conducted for a week with 20 frontline officers at Besut 
Agricultural District Office in March 2017 prior to the data collection. Data collected through the instrument 
pilot testing were analyzed and reliability analyses for study variables were generated. The values of Cronbach’s 
Alpha of study variables ranged from 0.67 to about 0.97. This result suggesting that all study variables possessed 
internal consistent values that met the minimum acceptable standard, 0.70 as proposed by DeVellis (2012). One 
of the innovative attributes examined, Relative Advantage generated a very low and negative Cronbach’s Alpha,            
-0.143. This negative reliability coefficient value according to Nichols (1999) is suggesting the possibility of the 
presence of multi-dimension scale items or negative phrases statements or errors in data. As recommended by 
Nichols (1999), the negative reliability coefficient issue for Relative Advantage was addressed by rephrasing the 
negative statements into positive statements. Errors in data were also thoroughly checked and corrected. Despite 
this one case of negative reliability coefficient, generally, the items used to measure the three study variables were 
reliable to measure the in-service needs of frontline officers on knowledge and practice for IPM to eradicate 
RPW as well as their perceived innovative characteristics of IPM. Based on the statistical results and feedback 
from the respondents in the instrument pilot-testing, the questionnaire was improvised, for examples, items were 
rephrases, and shorten, whereas, some items were dropped and replaced particularly to improve the 
measurement of Relative Advantage of IPM.  
 
Data Collection and Data Analysis 
Data collection was conducted about two weeks in April 2018 at Agricultural Office Districts i.e. Kuala Nerus, 
Kuala Terengganu, Dungun, Setiu, Kemaman and Hulu Terengganu. Researchers called and made appointment 
to meet each head officers and pay a visit at each district office. During the visit, researchers explained the 
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purpose of the study, respondents’ criteria for the study sample and how to respond to the questionnaire. This 
study employed the dropped and picked method since many frontline officers were out for fieldworks during the 
time of data collection. See details in the study flow chart as presented in Figure 2. 
Several steps as presented in Figure 2 were taken prior to and during data analysis. First, all data were 
keyed-in the Statistical Package for Social Sciences (SPSS) Software version 25. Second, data screening and 
cleaning were performed using Explanatory Data Analysis (EDA). Extreme data were removed and typo errors 
were corrected. A total of 42 incomplete questionnaires were excluded. Third, reliability analysis was performed 
to check the internal consistency of study variables. The Cronbach’s Alpha of study variables for data collection 
ranged from 0.89 to about 0.97, thus the internal consistency of all variables met the minimum acceptable 
standard, 0.70 (DeVellis, 2012). Fourth, Explanatory Factor Analysis (EFA) with the varimax method of 
orthogonal extraction was performed onto study variables. The purpose of using EFA was to minimize items 
with high loadings for each factor in the variables and extracts clear patterns for data interpretation. The 
orthogonal extraction was employed since the retrieved results produced ‘simple structures’ with substantively 
meaningful and easily interpreted results with applications for theory and applications (Tabachnick & Fidell, 
2013; Preacher & MacCallum, 2003). This study used 0.63 as the benchmark value for factor loadings. Comrey 
and Lee (1992) considered 0.63 as very good since there exists 40% overlapping variance in items that form a 
meaningful and simple structure of the unifying concept of a factor. Factor scores that were automatically 
generated from EFA were saved for further analysis. Fifth, descriptive analysis was performed on the study 
variables to determine major trends. Sixth, using Multivariate of Analysis Variance (MANOVA), factor scores for 
the study variables were compared by four selected demographic backgrounds. All data analyses were tested at  
0.05 level of significance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 The Study Flow Chart 
 
The following data analyses were used to generate results for the specific study objective as below: (1) 
EFA was employed to reduce and select the most contributed items for constructs in the knowledge and practice 
for in-service needs and the perceived innovative attributes of IPM among frontline officers; (2) Descriptive 
analysis was used to determine the levels of knowledge on and practice of IPM among frontline officers and 
their perceived innovative characteristics of IPM to eradicate RPW; (3) MANOVA was used to compare the  
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levels of knowledge on and practice of and perceived innovative attributes of IPM among frontline officers by 
their selected demographic backgrounds, namely, age, education level, office location, frequency of participation 
in IPM extension campaign. 
 
RESULTS 
 
Demographic Background of Frontline Officers 
Table 1 displays the demographic background of frontline officers who participated in the study. Generally, the 
study respondents are relatively younger. Slightly more than one half of them (56%) were 43 years old and 
younger while the rest (44.2%) were above 43 years old. In terms of education background, higher percentage (
～58.0%) of them had low education (primary school; secondary school; certificate) rather than tertiary 
education (42.1%). These respondents were about equally distributed at federal (～39.0%) and state offices (～
37.0%) and these percentages were relatively higher than those located at district office (～25.0%).  Fifty percent 
of them participated in IPM extension campaign to eradicate RPW, while another fifty percent of them only 
participated three times and less.  
 
Table 1 Demographic Background of Frontline Officers 
 
Demographic background Frequency Percentage (%) 
Age 
43 years old & younger 29 55.8 
Above 43 years old 23 44.2 
Education Level 
Primary 
School/Secondary/School/ 
Certificate 
33 57.9 
Diploma/Bachelor/MS/PhD 24 42.1 
Office Location  
Federal 22 38.6 
State 21 36.8 
District 14 24.6 
Participation in IPM 
Extension Campaign 
3 times & less 28 49.1 
Above 3 times 29 50.9 
Note: n = 57; Average Age = 43 years’ old 
 
 
Objective 1: To determine the In-service Needs on the Levels of Knowledge and Practice of IPM to 
eradicate RPW among Frontline Officers 
Based on EFA, two factors were generated for the in-service needs of frontline officers for knowledge on IPM 
to eradicate RPW and two factors were also generated for their in-service needs on practice of IPM. The naming 
of these factors was based on the high factor loadings of the items that suggesting substantive importance 
contribution to a unifying concept.  
 
To determine The Level of In-Service Needs on Basic IPM Knowledge among Frontline Officers 
EFA for in-service needs on IPM knowledge among frontline officers extracted two factors.  The first factor was 
named as Basic IPM Knowledge, whereas, the second factor was named Advanced IPM Knowledge. As shown 
in Table 2, the basic knowledge on IPM to eradicate RPW comprises of 10 items that include different 
approaches of IPM, infestation symptom and knowledge related on IPM and the simplest IPM method, 
pheromone traps. The factor loadings (~0.80 to 0.94) for the ten items were above 0.63 thus met the 
recommended very good standard as proposed by Comrey and Lee (1992) as well as higher than 0.70 as 
recommended by Tabachnick and Fidell (2013). Generally, the proportion of variance accounted by in-service 
needs for this basic IPM knowledge among frontline officers had 50% overlapping variance for all items.  
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Table 2 shows the in-service needs for 10 areas of Basic Knowledge on IPM for RPW among frontline 
officers spread from low to very high need. These 10 items in combination accounted for 75% variation of the 
in-service needs of frontline officers on their basic knowledge on IPM.  Relatively, much higher percentage of 
frontline officers expressed high (～50% to 60%) to moderate (～40%) in-service needs for the basic knowledge  
on IPM. Based on mean values in Table 2, the top three most needed in-service training by frontline officers on 
basic IPM knowledge were combining IPM (～60.0%) followed by chemical control (～55.4%) and infestation 
symptom (～55.4%). While substantial percentages of them reported in-service needs on the basic knowledge 
related to RPW biology, RPW morphology, IPM evaluation and cultural control. 
 
 
Table 2 Distribution for the Level of In-Service Needs of Basic Knowledge on IPM 
Item Factor Loading Mean SD 
Level of In-Service Needs 
(%) 
0 1 2 3 4 
A4b Mechanical control 0.941 3.4 0.7 - 8.9 37.5 51.8 1.8 
A7b Cultural control 0.915 3.4 0.8 - 5.4 41.1 50.0 3.6 
A8b Combining IPM 0.901 3.5 0.7 - 3.6 32.7 60.0 3.6 
A5b Biological control 0.875 3.4 0.8 - 7.1 37.5 51.8 3.6 
A6b Chemical control 0.867 3.5 0.7 - 3.6 37.5 55.4 3.6 
A3b Infestation symptom 0.866 3.5 0.6 - 1.8 41.1 55.4 1.8 
A14b IPM Evaluation 0.855 3.4 0.7 - 3.6 44.6 48.2 3.6 
A1b RPW Morphology 0.824 3.4 0.7 - 1.8 42.9 51.8 3.6 
A2b RPW Biology 0.814 3.3 0.6 - 3.6 53.6 41.1 1.8 
A16b Pheromone Traps 0.799 3.4 0.7 - 5.4 41.1 51.8 1.8 
Note: n=57, Rotated SSL = 75.1%; SSL = Sum of Squared Loading; SD=Standard Deviation; Level of In-
service Need: 0=None; 1=Low Need; 2=Moderate Need; 3=High Need; 4=Very High Need 
 
Table 3 shows the in-service needs for Advanced IPM Knowledge among frontline officers were 
measured through three items, namely, soil drenching, elimination and trunk injection. In combination, these 
items explained 91.0% of in-service needs for Advanced IPM Knowledge among the frontline officers. The 
factor loadings (0.71 to 0.84) for the three items measuring Advanced IPM Knowledge were above 0.63, thus, 
they met the requirement of very good standard loadings suggested by Comrey and Lee (1992) and higher than 
0.70 as proposed by Tabachnick and Fidell (2013). Overall, items measuring the in-service needs for Advanced 
IPM Knowledge among frontline officers possessed 50% overlapping variance for all three items.  
 
Table 3  Distribution for The Level of In-Service Needs (%) on Advanced IPM Knowledge 
Item Factor Loading Mean SD 
Level of In-Service Need (%) 
0 1 2 3 4 
A19 Soil Drenching 0.932 4.2 0.8 - 1.8 5.4 48.2 44.6 
A23 Elimination & 
Sanitation 0.859 4.3 0.7 - 1.8 8.9 39.3 50.0 
A21Trunk Injection 0.834 4.3 0.8 - 1.8 5.4 48.2 44.6 
 Note: n = 57; Rotated SSL = 91.0 %, SSL = Sum of Squared Loading; SD=Standard Deviation; Level of In-
service Need: 0=None; 1=Low Need; 2=Moderate Need; 3=High Need; 4=Very High Need 
 
To determine the Level of In-Service Needs on IPM Practices among Frontline Officers 
EFA for the in-service needs for IPM Practices among frontline officers generated two factor scores. The first 
group of seven items was named as in-service needs of Basic IPM Practice. The second group of three items was 
labeled as in-service needs of Advanced IPM Practice.  Generally, almost all factor loadings for items of Basic  
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IPM Practice (0.63 to 0.91) were higher than those of Advanced IPM Practice (0.71 to 0.84). See Table 4 and 
Table 5 for details. Nonetheless, the proportion of variance accounted for items measuring in-service needs for 
Advanced IPM Practice was 74.4% and this variance was higher than those items explaining Basic IPM Practice, 
57.0%.  
 
Table 4 Distribution of the Level of In-service Needs (%) on Basic IPM Practice  
among Frontline Officers 
 
Item Factor Loading Mean SD 
Level of In-service needs (%) 
0 1 2 3 4 
A15 Evaluation 0.912 3.2 0.8 - 4.2 8.3 46.9 40.6 
A13 IPM 
combination 0.905 3.3 0.7 - 3.2 5.3 50.5 41.1 
A9 Mechanical 
Control 0.899 3.3 0.8 - 5.2 5.2 45.8 43.8 
A12 Cultural Control 0.841 3.2 0.8 - 4.2 7.3 49.0 39.6 
A10 Biological 
Control 0.835 3.3 0.7 - 3.2 5.3 49.5 42.1 
A11 Chemical 
Control 0.793 3.3 0.7 - 3.1 6.3 47.9 42.7 
A17 Pheromone Trap 0.631 3.3 0.7 - 4.2 7.3 53.1 35.4 
Note: n = 57, Rotated SSL = 57.0 %; SSL = Sum of Squared Loading; SD=Standard Deviation; 
SD=Standard Deviation; Level of In-service Need: 0=None; 1=Low Need; 2=Moderate Need; 
3=High Need; 4=Very High Need 
 
 
A major trend observed in Table 4 and Table 5 that the frontline officers indicated relatively higher 
percentage of high (~50%) to very high (~ 40%) in-service needs across measured aspects of Basic and 
Advanced IPM Practices. Based on the mean values in Table 4, the frontline officers indicated the top three 
most needed Basic IPM Practices were on the mechanical control then biological and chemical controls. These 
three areas of Basic IPM Practices showed frontline officers highest percentage of ratings in very high (~ 42.0 to 
44.0) to high need (~ 46.0 to 50.0) for in-service training. In terms of Advanced IPM Practices, this study found 
that the trunk injection was the most needed for in-service needs among respondents followed by soil drenching 
and elimination and sanitation. In Table 4, these items show much higher percentage of very high to high in-
service needs that ranged from about 35% to 45% and 43% to 53% respectively. 
 
Table 5 Distribution of the Level of In-Service Needs on Advanced IPM Practice 
 among Frontline Officers 
 
Item 
Factor 
Loadin
g 
Mea
n SD 
Level of In-Service Need 
(%) 
0 1 2 3 4 
A19 Soil Drenching 0.838 3.2 0.8 - 4.2 9.4 44.8 
41.
7 
A23 Elimination & 
Sanitation 0.795 3.2 0.7 - 4.2 7.3 
53.
1 
35.
4 
A21 Trunk Injection 0.713 3.3 0.8 - 4.2 8.3 42.7 
44.
8 
Note: n = 57; Rotated SSL = 74.4%; SSL = Sum of Squared Loading; SD=Standard Deviation; Level of In-
service Need: 0=None; 1=Low Need; 2=Moderate Need; 3=High Need; 4=Very High Need 
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A major trend observed in Table 5 on the in-service needs of Advanced IPM Practice among the frontline 
officers. Relatively higher percentage of high (~50%) and to very high (~ 44%) in-service needs throughout the 
three areas of Advanced IPM Practice. As illustrated in Table 5, the in-service needs for Advanced IPM Practice, 
the trunk injection was the most needed training area identified by frontline officers followed by soil drenching 
and finally elimination and sanitation. Generally, these areas of in-service needs show much higher percentage of 
high to very high needs that ranged from about 40% to 48% and about 45% to 50% respectively. 
 
Objective 2: To determine Frontline Officers perceived Innovative Characteristics of IPM for RPW 
The frontline officers perceived innovative characteristics on IPM for RPW were initially measured based on five 
innovative attributes, specifically, Relative Advantage, Compatibility, Complexity/Simplicity, Trialability and 
Observability. Factor loadings for all items measuring these IPM innovative characteristics, generally, ranged 
from 0.71 to 0.99 thus met the recommended very good standard, 0.63 by Comrey and Lee (1992) and 
recommended standard, 0.70 by Tabachnick and Fidell (2013). These results suggesting, cut across the IPM 
innovative characteristics, all measured items possessed 50% overlapping variance in explaining the innovative 
attributes. Detail study results on the perceived IPM innovative attributes among frontline officers are presented 
in the following subsections.  
Frontline Officers’ perceived Relative Advantage of IPM in eradicating RPW 
Eight items were used to measure frontline officer’s perceived Relative Advantage of IPM. Table 6 displays 
factor loadings for this variable generated from EFA were above 0.7 across items that ranged from about 0.74 to 
0.95. These eight items in combination explained 75% of the variation in the frontline officers’ perceived 
Relative Advantage of IPM. In terms of trend, Table 6 shows that relatively higher percentage of frontline 
officers indicated in agreements (~60%) to strong agreement (~20%) across Relative Advantage items. Mean and 
standard deviation values for these items were about 4.0 and 0.6 respectively. Based on the highest percentages 
(~60%) in the levels of agreement and strong agreement, IPM Relative Advantage was mainly characterized by 
frontline officers as save time, safer and more environmental friendly that then the manual previous practice.  
Table 6 Distribution of the Levels of Agreement (%) based on Frontline Officers’  
Perceived Relative Advantage of IPM in eradicating RPW 
 
Item Factor Loading Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC6  safer 0.952 4.1 0.6 - 3.5 14.0 57.9 24.6 
CC7  save time 0.934 4.1 0.6 - 1.8 14.0 59.6 24.6 
CC5  more environmental 
friendly 0.934 4.1 0.6 - 1.8 15.8 59.6 22.8 
CC4  more practical 0.898 4.0 0.7 - 5.3 10.5 63.2 21.1 
CC1  more effective 0.847 4.0 0.7 - 3.5 14.0 59.6 22.8 
CC8  easy to be evaluated 0.837 4.0 0.6 - 3.6 12.5 62.5 21.4 
CC2  easier 0.766 4.1 0.7 - 3.5 15.8 56.1 24.6 
CC3  cheaper 0.738 4.0 0.7 - 5.3 17.5 50.9 26.3 
Note: n = 57, SSL = 75.10 % of variance, SSL = Sum of Squared Loading; SD=Standard Deviation; Level of 
Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree 
 
Frontline Officers perceived Compatibility of IPM in eradicating RPW 
Table 7 displays frontline officers’ perceived level of agreement on Compatibility of IPM in eradicating RPW. 
This study measured Compatibility of IPM through seven aspects. Based on EFA result, values of factor loading 
were all above 0.70 with the ranged of 0.79 to 0.95. These measured aspects altogether explained 80% variation 
in frontline officer’s perceived Compatibility of IPM. With mean 4.0 and standard deviation of about 0.6, the 
general trend suggesting that much higher percentage of frontline officers agreed (~70%) to strongly agreed 
(~20%) that IPM were characterized by the seven aspects. Compatible with user’s religion followed by 
agricultural practices, local culture and basic knowledge were the top four Compatibility aspects that frontline 
officers identified characterized the IPM innovation.  
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Table 7 Distribution of the Level of Agreement (%) based on Frontline Officers’  
perceived Compatibility of IPM in eradicating RPW 
 
Item 
Factor 
Loadin
g 
Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC4 user’s religion 0.950 4.0 0.7 - 3.5 5.3 68.4 22.8 
CC3 agricultural practice 0.935 4.0 0.6 - 1.8 7.0 68.4 22.8 
CC2 local culture 0.934 4.0 0.7 - 3.5 8.8 63.2 24.6 
CC6 basic knowledge 0.884 4.0 0.7 - 5.3 5.3 61.4 28.1 
CC5 easy to evaluate 0.881 4.0 0.6 - 1.8 8.8 73.7 15.8 
CC1 meeting user needs 0.868 4.0 0.7 1.8 1.8 5.3 70.2 21.2 
CC7 self-worth 0.794 4.1 0.6 - 1.8 10.5 59.6 28.1 
Note: n = 57, SSL = 80.0% of variance, SSL = Sum of Squared Loading ; SD=Standard Deviation; Level of 
Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree 
 
Frontline Officers’ perceived Simplicity of IPM in eradicating RPW 
Complexity in this study was measured through the items assessing the degree of simplicity of IPM in eradicating 
RPW. Simplicity of IPM was measured based on frontline officer’s perception towards nine aspects as presented 
in Table 8. In combination, the nine aspects were able to explain about 78.0% of variation in IPM Simplicity. 
EFA generated factor loadings for all measured items above 0.7 and they ranged from 0.82 to about 0.95. 
Generally, with mean about 3.9 and standard deviation less than 1.0, much higher percentage of frontline officers 
agreed (～70%) and strongly agreed (20%) that IPM was characterized by Simplicity. This was especially when 
concerning applying RPW information, understanding IPM information, applying RPW information into 
practice and evaluating IPM success.  
 
Table 8 Distribution of the Level of Agreement (%) based on Frontline Officers’  
perceived Simplicity of IPM in eradicating RPW 
 
Item Factor Loading Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC9 not complex to be adopted 0.949 3.9 0.7 1.8 1.8 12.3 68.4 15.8 
CC3 to understand the information 0.912 4.0 0.8 1.8 1.8 10.5 64.9 21.1 
CC8 to evaluate success 0.903 3.9 0.7 - 3.5 8.8 80.7 7.0 
CC4 to use all equipment 0.903 4.0 0.7 1.8 1.8 8.8 68.4 19.3 
CC1 to apply RPW information 0.891 4.0 0.8 - 3.5 12.3 57.9 26.3 
CC5 to apply all methods in field 
work 0.861 3.8 0.8 1.8 
3.
5 14.0 70.2 10.5 
CC6 to do demonstration 0.843 3.8 0.7 - 5.3 15.8 71.9 7.0 
CC7 to monitor IPM methods in 
field 0.826 3.9 0.7 - 
3.
5 17.5 66.7 12.3 
CC2 to apply RPW information into 
       practice 0.825 3.9 0.8 - 
5.
3 12.3 61.4 21.1 
Note: n = 57, SSL = 77.5 % of variance, SSL = Sum of Squared Loading; SD=Standard Deviation; Level of 
Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree 
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Frontline Officers Perceived Trialability of IPM in Eradicating RPW 
This study measured Trialability of IPM in eradicating RPW through five aspects as listed in Table 9. The EFA 
result generated factor loadings for these five aspects that ranged from 0.64 to 0.95 with the accounted variance 
about 52% in explaining IPM Trialability. Table 9 also shows that, across the five aspects, the mean was about 
4.0 with standard deviation of 0.7. Overall, higher percentage of frontline officers agreed (~65%) to somewhat 
agreed (~20%) that IPM was characterized with Trialability aspects. According to frontline officers, IPM 
trialability was mainly characterized by their ability to convince the coconut growers to adopt IPM, to easily 
evaluate the IPM success, requires less effort and finally, to determine the best IPM combination. These four 
aspects scored highly on frontline officer’s level of agreement on their perceived trialability of IPM.  
 
Table 9 Distribution for the Level of Agreement (%) based on frontline Officers  
perceived Trialability of IPM in eradicating RPW 
 
Item Factor Loading Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC7 to easily evaluate the IPM 
success 0.954 3.7 0.7 - 7.0 19.3 66.7 7.0 
CC5 to convince Coconut growers 
to adopt IPM 0.933 3.8 0.7 - 7.0 17.5 68.4 7.0 
CC6  to modify IPM methods to 
fit situation 0.842 3.7 0.7 - 5.3 28.1 57.9 8.8 
CC3 to determine the best IPM 
combination 0.765 3.7 0.7 - 7.0 21.1 66.7 5.3 
CC4 to understand IPM with 
much efforts 0.641 3.8 0.7 - 5.4 21.4 66.1 7.1 
Note: n=57, SSL=51.5 % of variance, SSL=Sum of Squared Loading; SD=Standard Deviation; 
Level of Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree 
 
 
Frontline Officers perceived Observability of IPM in eradicating RPW 
This study measured IPM Observability through nine items. The result of EFA generated two factors for this 
variable. Based on the high factor loadings items, Factor 1 was named as Visible Observability and it comprises 
of five items that reflected easily observed areas of IPM implementation. On the other hand, based on the high 
factor loading items, Factor 2 was named as Invisible Observability since its comprises of four aspects that 
reflect not easily observed areas of IPM. The EFA result generated factor loadings for five aspects of Visible 
Observability that ranged from 0.86 to 0.98 with the accounted variance about 48%. Table 10 also shows that the 
mean was about 3.8 with standard deviation of 0.8. Overall, higher percentage of frontline officers agreed             
(～67%) to somewhat agreed (～20%) IPM was characterized with Visible Observability aspects. According to 
these frontline officers, IPM Visible Observability was mainly characterized by their ability to observe IPM 
effectiveness, to convince coconut growers to adopt IPM, to prove IPM could reduce RPW population and 
observed the pheromone trap could reduce RPW population. These five aspects of Visible Observability scored 
highly on frontline officer’s level of agreement. 
With reference to Invisible Observability of IPM, as displays in Table 11, the EFA result generated 
factor loadings for four measured items that ranged from 0.84 to 0.93. Altogether the four items had the 
accounted variance about 36% explaining the Invisible Observability. Table 11 also shows that the mean was 
about 3.8 with standard deviation of 0.8. Overall, higher percentage of frontline officers agreed (～67%) to 
somewhat agreed (～25%) that IPM was characterized with Invisible Observability aspects. Frontline officers 
perceived IPM Invisible Observability was mainly characterized by their ability to combine IPM methods, to 
observe trunk injection effectiveness, and to observe elimination and sanitation effectiveness. These four aspects 
scored highly on frontline officer’s level of agreement. 
  
207/ J. Agrobiotech. Vol. 9(1S), 2018, p. 194–213.  
 
 
 
Table 10 Distribution of the Level of Agreement (%) based on Frontline Officers’  
perceived Observability (Visible) in eradicating RPW 
 
Item Factor Loading Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC5 its effectiveness 0.988 3.8 0.8 2.1 4.2 16.7 
64.
6 
12.
5 
CC4 to convince coconut growers to 
adopt IPM 0.976 3.8 0.8 2.1 
5.
2 14.6 
65.
6 
12.
5 
CC3 to prove IPM effectiveness to 
coconut growers 0.922 3.8 0.8 2.1 
4.
2 20.8 
59.
4 
13.
5 
CC1 IPM can reduce RPW population 0.879 3.8 0.8 2.1 4.2 17.7 
65.
6 
10.
4 
CC2 pheromone trap can reduce 
RPW population 0.865 3.9 0.8 2.1 
3.
1 14.6 
67.
7 
12.
5 
Note: n = 57, SSL = 48.0 % of variance, SSL = Sum of Squared Loading; SD=Standard Deviation; Level of 
Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree  
 
Table 11 Distribution for the Level of Agreement (%) based on Frontline Officers Perceived Observability 
(Invisible) of IPM in eradicating RPW 
Item Factor Loading Mean SD 
Level of Agreement (%) 
1 2 3 4 5 
CC7 Trunk Injection 
effectiveness 0.931 3.7 0.8 3.1 4.2 24.0 57.3 11.5 
CC8 Elimination & Sanitation 
effectiveness 0.929 3.8 0.8 2.1 4.2 15.6 66.7 11.5 
CC6 Soil Drenching effectiveness 0.867 3.6 0.8 2.1 7.3 25.0 57.3 8.3 
CC9 combination of IPM 
methods 0.849 3.9 0.8 2.1 5.2 9.4 67.7 15.6 
Note: n = 57; SSL = 36.0 % of variance;  SSL = Sum of Squared Loading; SD=Standard Deviation; 
Level of Agreement: 1=Strongly Disagree; 2=Disagree; 3=Somewhat Disagree; 4=Agree; 5=Strongly Agree 
 
Objective 3: To compare In-service levels of Knowledge (K) & Practice (P) and Perceived Innovative 
Characteristics on IPM by Frontline Officers’ selected Demographic Background 
 
Table 12, 13 and 14 exhibit the MANOVA results on the comparison of frontline officers’ training needs on 
knowledge on and practice of IPM, and their perceived innovative characteristics by the four selected 
demographic background. Age, education level, office location and frequency in participating in IPM extension 
campaign were the selected demographic background. Generally, as shown in Table 12, Table 13 and Table 14, 
the Pillai’s Trace values showed no significant effect of groups in any of the selected four demographic 
characteristics towards the in-service needs on knowledge and practice among frontline officers as well as their 
perceived innovative characteristics at 0.05 level of significance. 
 
The specific results for the four demographic backgrounds as below: 
1. Age: The frontline officers age groups (43 years old and younger ; above 43 years old) did not have 
significant effect on the factor scores for in-service needs on knowledge (V= 0.002, F(2,31)=0.026, 
p>0.05) and practice (V=0.011, F(2,32)=0.185, p>0.05) and their perceived innovative characteristics of 
IPM (V=0.134, F(6,25)=0.646, p>0.05) collectively. 
2. Education Level: Collectively, factor scores of in-service needs for knowledge (V=0.080, F(2,31)=0.130, 
p>0.05) and practice (V=0.114, F(2,32)=2.067, p>0.05) as well as their perceived innovative  
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characteristics (V=0.125, F(6,25)=0.597, p>0.05) were not significantly differentiated by education level 
of frontline officers. 
3. Office Location: The three office locations of frontline officers did not have significant effect on the 
factor scores of in-service needs for knowledge (V = 0.404, F (4,64) = 0.375, p>0.05) and practice 
(V=0.050, F(4,66)=0.424, p>0.05) and their perceived innovative characteristics (V= 0.166, 
F(12,52)=0.391, p>0.05) collectively. 
4. Participation in IPM Extension Campaign: The results indicated that the frequency of frontline officers’ 
participation in IPM extension campaign had no significant effect on the factor scores of in-service 
needs for knowledge (V=0.002, F(2,31)=0.039, p>0.05) and practice (V=0.001, F(2,32)=0.021, p>0.05) 
as well as their perceived innovative characteristics (V=0.176, F(6,25) = 0.891, p>0.05) collectively. 
 
Table 12 The Comparison on the Level of Knowledge on In-Service Needs by  
Frontline Officers’ Selected Demographic Backgrounds 
 
 Demographic Background V F dfH dfE p    ²Partial OP¹ 
1 Age 0.002 0.026 2.000 31.000 0.974 0.002 0.054 
2 Education Level 0.080 0.130 2.000 31.000 0.878 0.078 0.008 
3 Office Location 0.404 0.375 4.000 64.000 0.484 0.052 0.263 
4 Participation 0.002 0.039 2.000 31.000 0.962 0.002 0.055 
Note: V = Pillai’s Trace, F = F value, dfH = Degree of Freedom for Hypothesis, dfE = Degree of 
Freedom for Error,  ²Partial = Partial Eta Squared, OP = Observed Power, 1: Observed Power was 
computed using alpha = 0.05 
 
Groups for the Demographic Characteristics Background: Age: 1=43 years old and younger; 2=Above 43 
years old, Participation in IPM Extension Campaign: 1=3 times and less; 2=Above 3 times, Location: 
1=Federal; 2=State; 3=District, Education Level: 1= Primary School/Secondary School/Certificate; 
2=Diploma/Bachelor/MS/PhD 
 
 
 
Table 13 The Comparison on the Level of Practice on In-Service Needs by  
Frontline Officers’ Selected Demographic Backgrounds 
 
 Demographic Background V F dfH dfE p    ²Partial OP¹ 
1 Age 0.011 0.185 2.000 32.000 0.832 0.011 0.076 
2 Education Level 0.114 2.067 2.000 32.000 0.143 0.114 0.394 
3 Office Location 0.050 0.424 4.000 66.000 0.791 0.025 0.143 
4 Participation 0.001 0.021 2.000 32.000 0.979 0.001 0.053 
Note: V = Pillai’s Trace, F = F value, dfH = Degree of Freedom for Hypothesis, dfE = Degree of 
Freedom for Error,  ²Partial = Partial Eta Squared, OP = Observed Power, 1: Observed Power was 
computed using alpha = 0.05 
 
Groups for the Demographic Characteristics Background: Age: 1=43 years old and younger; 2=Above 43 
years old, Participation in IPM Extension Campaign: 1=3 times and less; 2=Above 3 times, Location: 
1=Federal; 2=State; 3=District, Education Level: 1= Primary School/Secondary School/Certificate; 
2=Diploma/Bachelor/MS/PhD 
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Table 14 The Comparison on the Perceived Innovative Characteristics towards IPM  
by Frontline Officers’ Selected Demographic Backgrounds 
 
 Demographic Background V F dfH dfE p    ²Partial OP¹ 
1 Age 0.134 0.646 6.000 25.000 0.693 0.134 0.210 
2 Education Level 0.125 0.597 6.000 25.000 0.730 0.125 0.196 
3 Office Location 0.166 0.391 12.000 52.000 0.961 0.083 0.193 
4 Participation 0.176 0.891 6.000 25.000 0.516 0.176 0.285 
Note: V = Pillai’s Trace, F = F value, dfH = Degree of Freedom for Hypothesis, dfE = Degree of 
Freedom for Error,  ²Partial = Partial Eta Squared, OP = Observed Power, 1: Observed Power was 
computed using alpha = 0.05 
 
Groups for the Demographic Characteristics Background: Age: 1=43 years old and younger; 2=Above 43 
years old, Participation in IPM Extension Campaign: 1=3 times and less; 2=Above 3 times, Location: 
1=Federal; 2=State; 3=District, Education Level: 1= Primary School/Secondary School/Certificate; 
2=Diploma/Bachelor/MS/PhD 
 
 
As presented above, all MANOVA results were insignificant. Two explanations can justified these non-
significant results. First, the groups of background characteristics showed small effect (< 0.40) towards the factor 
scores of in-service needs for knowledge on and practice of IPM among frontline officers and their perceived 
innovative characteristics on IPM. These small effects are shown in Table 12, Table 13 and Table 14. Secondly, 
the observed powers for all MANOVA results did not met the desired level of power with criterion of 0.80 (Hair 
et al., 2016). The very small effect of groups of background characteristics and very low observed power 
explained the non-significant results of MANOVA of study variables.  
 
 
DISCUSSION 
 
The discussion is presented by the study objective as following : 
 
Objective 1: To determine the in-service needs on the levels of knowledge and practice of IPM to 
eradicate RPW among frontline officers 
 
Generally, this study revealed that the frontline officers needed in-service needs on the knowledge on and 
practice of IPM at varying degree to further facilitate IPM extension campaign in Terengganu. At the same time, 
this finding indicated that these frontline officers possessed some knowledge on and practice of IPM to deliver 
the IPM extension campaign. The findings of this study highlighted that these frontline officers’ training needs 
can be further differentiated into Basic IPM Knowledge, Advanced IPM Knowledge, Basic IPM Practice and 
Advanced IPM Practice. The findings also congruent with Pontius et al. (2002) illustration that training could 
help these frontline officers to address their gap in their knowledge on and practice of IPM to strengthen their 
delivery of the IPM extension program. The study suggesting that they were highly needed in-service needs on 
advance knowledge on IPM than the basic knowledge. In contrast, they highly required in-service need on basic 
practice of IPM than the advanced practice. These results suggesting that, for regular fieldwork job, these 
frontline officers perhaps more frequently applied basic practice of IPM than the Advanced IPM practice. They 
most probably have relatively higher level of knowledge on the basic IPM coupled with relatively high rated 
agreement on their perceived innovative characteristics on basic IPM Practice. Basic IPM practice is normally 
cheaper, easily understood and applied information, and high ease of use than those of Advanced IPM, thus, 
most probably more appropriate and affordable for clients in rural areas like coconut growers or villagers with 
low level of income and education. Furthermore, Basic IPM Practice does not costing Department of 
Agriculture much. Recognizing their future job demand for the IPM extension campaign, these frontline officers 
expressed their training needs on Advanced IPM Knowledge. Erbaugh et al. (2007) explanation also provides  
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insight that lower practice on Advanced IPM practice among frontline officers could be due to lacking in 
Advanced IPM knowledge. Reflecting on the local demands on IPM--basic IPM practice, this was the most 
probable reason why these frontline officers relatively prioritized their training needs to strengthen themselves 
with all areas related to the basic IPM practice than the Advanced IPM Practice. The relatively low demand on 
Advanced IPM Practice suggesting that they might probably were not practicing it as frequent as those Basic 
IPM Practice. This result was conforming argument of Zazali (2017) that it is more costly to perform Advanced 
IPM practice since it requires special machines, tools, techniques, used of high risk chemicals and special 
protecting clothing from hazardous chemical. Thus, in the IPM extension campaign, Advanced IPM practices 
most commonly perform by knowledgeable and well-trained frontline officers. 
Results showed that most of frontline officers expressed needs to improve their knowledge on IPM 
methods. They also expressed the need for adequate training to increase their practices on areas IPM extension 
program for the successful of RPW eradication. This study finding were congruent with Morford et al. (2006) 
that frontline officers expressed needed certain knowledge and practices through trainings to increase their 
confidence in conducting IPM extension program. Thus, it is projected that prerequisite frontline officers were 
given appropriate training in the areas identified in this study, they could facilitate the teaching-learning process 
of their clients to adopt IPM according to correct practice. The relatively high indication of in-services needs 
among frontline officers supporting Ragasa et al. (2015), Erbaugh et al. (2007), Flippo (2005), Baxter (2004) and 
Marsden (1998), arguments that in-service training is a detrimental tool to upgrade their knowledge and practice 
in order to enhance their performance in the delivery of IPM extension campaign and facilitate the technology 
adoption to address the local needs. This is particularly when in-service needs able to identify the specific areas 
of training required by the frontline officers to perform their job tasks effectively as illustrated by Ahmed and 
Khaled (2013), Azizah (2011), Mngumi (2010) and Borich (1980).  
 
Objective 2: To determine frontline officers’ perceived innovative characteristics of IPM to eradicate 
RPW 
 
The study findings provide evidence to support Rogers (2003) proposal that, an innovation such as IPM, can be 
differentiated through five innovative attributes, namely, Relative Advantage, Compatibility, Simplicity, 
Trialability and Observability. This study recorded that frontline officers characterized IPM at varying degree of 
innovative characteristics. This study, however, contrasted the study findings of Ghane et al.’s (2011) on IPM for 
the paddy planting system as perceived by Extension Agents in Iran that not all five innovative characteristics as 
proposed by Rogers (2003) existed. This contrast results might explain to what extend Extension Agents in Iran 
and Frontline Officers in Terengganu have the knowledge and practice on IPM, how IPM was repackaged to 
facilitate teaching-learning process, as well as how IPM was delivered through the provision of extension 
services.  
 Frontline officers in this study highly perceived IPM with four major innovative characteristics 
specifically, compatibility, relative advantage, simplicity and trialability. However, they were less perceived IPM to 
be characterized by observability. The findings of this study were partly agreeing with those innovative 
characteristics reported by Taylor and Miller (2006) in terms of complexity, simplicity and trialability. In addition, 
these study findings were congruent with Ghane et al.’s (2011) discovery on IPM for paddy planting system 
innovative characteristics that comprises of compatibility, simplicity and trialability. On the other hand, this study 
is contrast with Ghane et al. (2011) that IPM was characterized by observability. This study contribute a 
significant new information on observability of IPM that to understand and increase the rate of IPM adoption 
among users, this attribute should be addressed in term of its Visibility and Invisible Observability. The 
innovative attributes of IPM as illustrated in this study, offered insights that, different innovations in agriculture 
practices such as Sustainable Agricultural Practices and IPM possessed different attributes. Sustainable 
Agricultural Practices as new innovations in Rodriguez et al. (2008) study were incompatible with the local 
farmers and these farmers also expressed uncertainty on the relative advantage of the innovations.  
 
Objective 3: To compare the in-service needs of knowledge on and practice of frontline officers and 
their perceived innovative characteristics by selected demographic background 
 
Demographic background of the frontline officers in this study comprised of age, education level, office location 
and participation in IPM extension campaign. The findings of this study showed that these demographic  
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backgrounds of frontline officers did not differentiate their in-service needs for knowledge on and practice of as 
well as their perceived innovative characteristics. It is very likely that the study sample was a homogeneous 
group. Therefore, these study findings were contrast with Erbaugh et al. (2007) and Darkenwald and Merriam 
(1982) that higher education level differentiated training needed among frontline officers. The study findings also 
did not confirm that IPM as an innovation, and possesses innovative attributes like ‘eXtension’ that could be 
differentiated by age and education level of Iowa extension professionals as reported by Taylor and Miller (2016) 
and those reported by Rodriguez et al. (2008). This study did not have enough evidence to prove that different 
office locations and frequency in participation in IPM extension campaign among frontline officers were able to 
differentiate their in-service needs and perceived innovative characteristics. Jayaratne et al. (2001) study findings 
provide insights on cases for age, level of education, experience or in-service training did not differentiate 
extension educators on their perceived diffusion of sustainable agricultural practice like IPM. Their study 
highlighted that diffusion of any sustainable practice is viewed as more an educational process than mere delivery 
of information about a technology. Thus, their finding implies the necessity to focus educational programs on 
subject matter (like IPM) as well as on the teaching and learning process in order to prepare agricultural 
extension agents to carry out their responsibility as educators rather than being mere information providers. This 
study also fits Jayaratne et al. (2001) insights that the frontline officers who participated in this study viewed their 
in-service needs on knowledge and practice of IPM and their perceived IPM innovative characteristics from the 
perspective of educational process – to facilitate their own teaching and learning process as well as their clients to 
adopt IPM rather than solely as information provides in technology transfer of IPM.  
 
Conclusions and Recommendations 
 
This study secured participation from relatively a younger cohort group of frontline officers with average age of 
43 years old, low education, mostly are located at both federal and state officers and have participated in IPM 
extension program to eradicate RPW more than two times. 
This study found these frontline officers have existing knowledge and practice of IPM to deliver the 
extension campaign to eradicate RPW in Terengganu. To further strengthen the delivery of IPM extension 
program, these frontline officers recognized and expressed in-service needs for Basic IPM Knowledge, 
Advanced IPM Knowledge, Basic IPM Practice and Advanced IPM Practice but at varying degree. Therefore, to 
close the gaps between the existing and actual needed knowledge on and practice of IPM among frontline 
officers they have to undergo appropriate training programs to address these needs.  
The results of this study also showed that, based on the frontline officers experienced delivering the 
IPM extension campaign to eradicate RPW, they highly characterized IPM with four main characteristics, 
namely, compatibility, relative advantage, simplicity and trialability. However, they less viewed IPM in the 
extension campaign as having the innovative attribute of observability, specifically, Visibility and Invisibility of 
Observability. Findings of this study add substantially to our understanding and focus on innovation 
characteristics like IPM to further facilitate the adoption-innovation process to increase adoption rate among 
users like frontline officers. The evidence of this study suggesting that visible and invisible observability of IPM 
have to be addressed in training programs to further strengthen adoption-innovation process for the innovation 
among frontline officers thus their clients.  
The evidence of this study also suggests that in-service needs for knowledge, practice and perceived 
innovative characteristics among frontline officers were undifferentiated by their demographic background. As 
implication, about similar level of training programs with technical focus on the three specified areas as well as 
on teaching and learning process are most probably appropriate for this particularly younger cohort group of 
frontline officers, low education, situated either at federal or state officers and more experienced delivering IPM 
extension program to eradicate RPW.  
Based on the study findings, recommendations for practice and research are derived as the following:  
First, training content of IPM extension campaign for frontline officers should be classified into basic and 
advanced IPM knowledge and practice. Components of teaching and learning process should be incorporated in 
the training content. This is to help frontline officers to perform their responsibility as educators or change 
agents rather than merely information providers to clients. Second, meaningful educational experiences should 
be used as the training instructional method to ensure its applicability for fieldworks and hands-on applications. 
Third, trainings on basic and advanced on knowledge and practice of IPM extension campaign should be made 
compulsory for new and current frontline officers who are involved in the extension campaign. Fourth,  
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information on innovative attributes of IPM should be incorporated into the content and delivery of IPM 
training. Repackaging on IPM and its extension campaign should be made, and extra efforts should be focusing 
on revealing the visible and invisible observability of IPM and enhanced other attributes. This is to further 
facilitate adoption-innovation process among frontline officers in the provision of IPM extension campaign. 
Fifth, to increase return rate of questionnaire during data collection, researchers may want to capture the target 
group during their monthly meeting. Sixth, to validate the study findings, a replication study with minimum of 
150 frontline officers who are engaged in IPM extension campaign as respondents is strongly recommended in 
Terengganu and other states in Malaysia The respondents’ background should be reflect the true representation 
of frontline officers’ population involved in IPM extension campaign. Finally, researchers may want to employ 
the Sequential Exploratory Design research method so that the qualitative approach complements the limitation 
of quantitative method in probing more in-depth questions related to knowledge on and practice of IPM, IPM 
innovative characteristics as well as other crucial issues that explains what variables facilitate the innovation-
adoption process of IPM in local settings.  
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